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(57) MaoOpeTeHMe othochtc* k He*reAO- 
euBamiefl npowmneHHOcTH h npeAHaaHaMe- 
„o ana penoHra o6caai«x koiiohh m hso- 



nimHH OOBOflHHBBIHXCd npOflyKTHBHUX WI8C- 

tob b a one ne P 4>opamw. Uenb - ooecne- 
tteiwe'axoHOMHM MarepHana nnacwpf . Ha 
rpyfiax cnycxawr nwpaBJU • THC jaxe ~ 
pu c ynnoTHHTenbHUW »neMeHra»« h yc- 
T aaoBneui»Jfl Ma hhx imacrupb. 3areM 

BepXKKft TOpen HHBW.ro ytUIOTHHTCnbMOrO 

sneMeuTa rMApaanMiecxoro naxepa paa- 
H«ii»r hbiipothb HK*Heft rpaB>mu Hirrep- 
B ana HerepMeTHiKOCTH. AmtHy nnacr«pH 
BWMcnattT no MareMaTMiecxoft ♦opmrne, 
npon3BOA«T sanaxepoBxy ynnoTKHTenbHUX 
aneMeHTOB naxepa b xomieBUX yiacrxax 
nnacTupa'H pacmpewie nnacTupa no Bcefl 
, ARMue nyxeM cosabhkb HaOwTonioro naana- 
» hkb b ynnoTi«Tenb»a sneneKTax naxepos m 
, ne-cnaxepMoA aowe. Taxoe pacnonome- 
HHe nnacrupB oftecnewaeT coxpaHHocTb. 
ero m oocaflHoft xobohhu b MKTepaane, 
ocnaSneHHOM ot bcp ctmb*** . 4 tin. 



HaoepeTeme othochtch x MefrTeAOOU- 
Bamen n P o»*mneHHocTH , a hmchho x 
cnocoeaM penoMra oocbah-x «<*<>»"* a _ 
raxxe M3ona«y»H oftaoAHHBmnxca nponyx 

thbhux nnacTOB a 30 He n2P*opauHH. 

Uenw> Hso6peTef«« BBnaeTCH o6ecne 
ueHHe axoMOMHH naxepMana ™»CTUpa. 

Ha dMr. 1 HaoopaxeH naxep cftsoeH 
^ roapasnHsecxHA (HPC) c ycraHOBncM- 
Zh „ a Hen nnacrupeM b tp aMCBopTHOM 
„onoxeHM::> «a «mf. 2 - to «e, npj. _ 
sanaxepoaxe ero y ,u.oT»wTenbHUX aneweM 
tob na imacTupe; na <*r. 3 - to me, 
npk npMBaTMHXOMueruxyMacTxoB »«e»- 
„ r k o6caAHofl xonoHHe; na 4«r. <• 
to xe, hph aaBepmeHMH npHxaTMa xowe- 



bmx yiactxoB m Ae^opMH pob bhmm cpeAMe- 
ro yiacrxa nnacTupa ao xacajwa -c BtiyT- 
peHHefl noaepxHocrbw oOcaAHOft xojiohhm. 

C no co ft ycraMOBKK tinac-nipa b HHxep- 
B ane HerepMeTMHHOcTM oocbahoh xoboh- 
m peanMsyeTca .cneAyxwMM oftpaaoM. 

Ha ntAPaBfiMMCCXMR inaxep,, Bxntosanr- 
iprit aepxHMft I M wcxMHft 2 ynnoTHHTenb- 
„ue BJieMeimi, nexAy xotopuw paaHemeH 
AH4*epei«ManbKMft xnanaH 3, ycTaHaanH- 
BaeTCjJ MeTajuiMuccxMfl nnacTUpb 4, xo- 
Topufl 4«xcHpyeTCH Ha naxepe ynopam 5 
H 6. P^ccTOHHHe MexAy ynnOTHHTenbHMMM 
sneMCHTanH I k 2 ycTanaBBMBaeTca b 

3SBMCMMOCTM OT ABHHU IBiaCTUpH , u:jpe~ 

n eneuHoro no a bbh cm mo cth , h o6ec..e«ie- 
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nu naauoro saxptrra* ynnoTHMTejibHbix 
snemirroji I h 2 kqha{ibmhh yiacrxaHH 
nnaprwpa » 

Umnm lyiacTwp* Btt&HpaeTCJi b coot- - 
BercrjMH co cnegyiomeA saBacaMocTbio * 

nte 1*7 jytHHa nnacTup* t m; 

1^ Annua HHTepBana HercpneTHUHoc- ^ 

TH O0C4AHOft XOfJOHHU, m; 

Armaa ynnoTforrenbHoro snenea- 



• ; - ia rBAPunn^ecKoro naxepa, m;- 
P .-. AuneBHe b n<AP abjih we cxhx na- 



15 



rep ax npn npmtTKH xoaueBbtx 
jreacTXOB nnaCTtipH t Mia; . 

.. 1 paCCTOftHH* OT yCTM CXBOXHHbl 

. «pp Mpxseft rpaqKQu HHTepaana 
aerepiieTHwocTK oocaAaoft xo-. 
noma, mj w 
B - MOAynb ynpyrocTH MaTepHana 
> rpyfl # Ha xoTopux npoasBOAHT- 
ex cnyck nnacrbip* , MHa; 
C - .OTHoneni* aapyxaoro AHaaeTpa 
x BHyrpeHHexy Tpy9, Ha koto* 
pux npoHsapAHTci! cnycx lUiaCTU 

9*1 _ . ' 
|U - xo3Wwuh«ht Oyaccoaa narepH- 

ana TpyO, Ha kotopux iipohsbo-. 

Wren cnycx nnacTbipa- 

Ilaxep c nnacTwpcM 4 cnycxaeTca^aa 

xacocao-xoMnpeccopHux TpyOax (hc no-. 

Ktsaai) b oGcaAJiyw xonoBay 1 x HHrep- 

•any 1 0 HerepMerBTOocTH 9 ocnaGneaaoHy 

OTBepCTHJiNB 8. HkxhhA ymxofHHTenkwA 

sneMear 2 ycraaaBjiaBaxrr Tax, trobu 

'/tro BcpxHHft Topeu Gun aanpoTHB Hrcxaeft 

xpaHRUU HHTepBana 1 0 . DpH 3tom paccro- 

aaae MCXAy mxBMN TopaoM Bepxaero yn- 
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JTOTHHTCJIfcHOrO SJleMBHTa 1 h BepxaeA 

rpaHHmrf HBTepoana 
A F 

sy a, paBHyn 



40 



COCTBBHT B€JWW" 



BMcCl) 



k y wruBawnyio 



45 



yAnuHeuife Hacocao-xoHnpaccopHwx rpyG 
• npn ycTAHOBG nnacTupx. Coaaaxrr s naxe- 
pe K^Gfarro^Hoe AaaneHHe nop a a* a 2-3 Mlla 
a aanaxepoBUBawT yimoTHHreHue ancMea- 
Tbi 1 h 2 b xoMqcBMx yiacrrax nnacTMpa 
4 (<fenr. 2)* IIoBuaaioT f\aaneme b naxe- # 
pe h pacHMpKOT ero caaqana y idiot hh- 50 
TejibBUMt 9neMeara>ftf I m 2 cooTBeTCTBy- 
iwwe xoKuesue ytacTXH nnacTup* 
(tar, 3)* Docne iero oTxptJBaeTca «H(Jr- 
<t>epeHUManbHb^ xnanaH 3, npenBapHTenb- 
ho HacTpoeuKbiA Ha aanaaaoe naBneHHe, 55 
H paOoieA B:'axocTbio pacaHpaioT cpeAKxno 
qacTb nnacTbipH. Aaaneaae b naxepe no- 
BboajoT ao pacieTaoro ?4 r cCeoiewBaio- 
mero npHxarae xoHueBtix yqacrxoB nnac- 



Tbip* AaajieHHeM P K , npa 9TON cpennnn 
nacrb nnacTupx b HHTepsane l c Ae^op- 
MpyeTCH pacweTHUM nuBncmeH P^P^ . 
AO xacaHHH c BHyTpeHHefl noaepxaocTbio 
o6caAHoft xonoHHbi Ann hckjuo^ckhh Harpy- 
30K Ha HHTep Ban 1 0 (4Hr t 4), B npoqec- 
ce ycraHOBXH nnacTwpb 4 unecTe c naxe- 
poM nfepeHemaeTCfl OTHocHtenbiio KHTep- 
Ban a 1 0 oocbahoA xonoHffti Ha BejiHWHy 
a/2 f ho GnaroAapx BdOopy ahhbh nnac- 
Tbipa a cooTBercTByiOBieA ero opu eKT bahh 
nepeA ycTanoBxoft oTHocHTenbHo hhxhcA 
rpaHHAU HHTepsana 1 # f xoH^esbie yiacr- 
xh nnacTupn t npHxa-rbie x odcaAHofl xo- - 
norae, OyflyT h axo aht b cn BHe HHTepBana 
l 6 na paBHON paccroxHHH a/2 ot coot- 
BCTCTxyianKx ero rpaioau Taxoe pacnano- 
xeHHe nnacTwpH oCecne wt coxpaaaocrb 
ero h joticaAHoft xojiohhu b' HHrepBan^ 9 
ocnaebfeHHOH OTBepcTHnm* 

• o p n y. n a u s x> 6 p e *. H n 
CnocoO ycTBHOBxa nnacTw^H ~ HHTep- 
Bana HerepMBTH^BocTH oOcaAHoft xonoH— 
Bbi t BKmo^axmaA cnycx aa rpyOax ima- 
paanH^ecxHx naxepos c ynnoTHHTehbBbt- 
w sneMeKTam k ycr aa oaneHHoro ua hhx 
nnacTwpH, sanaxepoBxy ynnoTwiTenbHwx 
SJieMeKTOB naxepa b roHueBbix y«tacTxax 
nnacTupx h pacaHpeaKe nnacTupa no 
Bceft AnHue' nyreH CQSAanHH uaCuTo^Horo 
AasneaHfl b ynnoTHKTehbMix sneMentax 
naxepoB H b MexnaxepHoft soae, o t n h- 

1 * W R H A C.H TCMp VTO t -C UfiJMO 

oGecneneaHj) 3kohomch MarepHana nnacTU- 
pn 9 nocne cnycx* nnacTwpn Bepxsaift to- 
pen mtMHe.ro ynnoTHHTenbHoro anexeaTa / 
rHAPaanH^ecxoro naxepa pasMeqaioT Ha- 
npoTHB HHXHeft ' rpaHHUU. HHTepBana hc— 
repHBTHWHocTK f b nAHHy nnacTupfl buOr- 
pa»T b dooTBeTCTBKH co cneAynmefl sbbh- 

CMKOCTW0 " 

E^C'-l) 

TAe L- ArtHHa nnacTupn, m; 

1^ - AnHHa HHTepBana HerepMeTKu- 
hocth o6caAHoA KonoKHbi 9 m; 
1 - Ana Ha ynnoTHHTehbaoro 3JieMcu- 
' Ta rHAPaanHHecxoro naxepa, m; 
* P - AaBJieaae b raAPaanaqecKHx na- . 
xepax npa npaxaTaa noHueBwx 9 
ywacTKOB nnacTb/pH, Mlla; 
1 - paccToaaae ot ycTba ckb anca hu 
AO BepxHefl rpaaaubi HHTepBana 
HerepMCTUMHocTM o6caAHoA ko- 
noHHbi. m; 
E - Monynb ynpyrocTH MaTepaana 
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c "y« nnacTup*,Mna| ~ ■ npoHaaoAKTc* cnycic nnacTup*; 

kw *4huhcht nyaccowa MarepHana 

*Pyfi, Ha KOTOPUX npOHSflPAHTCH 

caycx nnacnipH. . 



»^! HHe HapyMoro « 

BHyrpeHittMsr rpyfl, «a Koropwc 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 

[vertically along right margin] 

(19) SU (11)1601330 Al 



isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|i is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval / 0 
■ u P-/(1-2h) 

is the quantity a, equal to 2 f ^ , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 
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4 

by pressure P h where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure P 2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval /o of the casing by a distance a 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval / 0 , the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /o at equal distances of all from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

, , i P/(l-2^ 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

\x is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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